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1. Introduction 
Protein L14 is a component of the large subunit of 
Escherichia coli ribosomes [ 11. As shown by immune 
electron microscopy, at least a portion of this protein 
is located in the ‘seat’ of the 50 S subunit [2]. It can 
be crosslinked by bifunctional reagents to proteins 
L4 and Ll 1 [3], and this finding agrees with the 
immune electron microscopic result. L14 is among 
those proteins which rebind to the 18 S RNA frag- 
ment of 23 S RNA [4]. It has been more precisely 
shown that the binding site of L14 is between nucleo- 
tides 1300 and 2000 of the 23 S RNA [5]. 
Several mutants in which protein L14 is altered 
have been found by two-dimensional gel electro- 
phoresis [6-91. The gene of protein L14 is located 
near the promotor of one of the operons within the 
spc-str region of the E. coli chromosome [lo]. It will 
be interesting to determine the nucleotide sequence 
of the gene for protein L14 and to compare it with 
the ammo acid sequence of this protein reported here. 
2. Materials and methods 
Protein L14 was isolated from E. coli K strain 19 
as in [ 111. The identity and purity of the protein were 
checked by two-dimensional polyacrylamide gel 
electrophoresis [ 11. Performic acid oxidation of the 
protein was carried out at 0°C for 2 h [12]. Acetyla- 
74 
tion of the protein was performed with acetic anhy- 
dride in half-saturated solution of sodium acetate at 
0°C for 1 h [ 131, and the protein was dialyzed against 
deionised water. Tryptic digestion was performed, at 
pH 8.0, at 37°C for 5 h with trypsin-TPCK 
(Worthington Biochem. Co.) and chymotryptic diges- 
tion was done, at pH 8.0, at 37°C for 1 h or 4 h with 
chymotrypsin (Nutritional Biochem. Co.). Digestion 
with Staphylococcus aureus protease was done in 
50 mM ammonium acetate buffer, at pH 4.0, at 37°C 
for 20 h [14]. 
Separation of the tryptic and chymotryptic pep- 
tides was done by SE-cellulose column [ 1.51 and paper 
chromatography or by thin-layer chromatography 
using nBuOH/HQO/acetic acid/pyridine (30:24:6:20). 
The isolation of the peptides obtained by digestion 
with Staphylococcus aureus protease was achieved by 
gel filtration on a Sephadex G-50 column (1X 150 cm) 
in 10% acetic acid followed by thin-layer chromatog- 
raphy using nBuOH/HzO/acetic acid/pyridine 
(30:24:6:20) or paper electrophoresis at 3 kV in 
pyridine/acetic acid/H,O/acetone (2:4:79: 15) buffer, 
pH 4.4. 
Amino acid analyses were performed with a JEOL 
analyzer. Amino acid sequences of peptides were 
determined by either manual Edman degradation [ 161 
or the dansyl-Edman method [ 171. The identification 
of PTH- or DNS-derivatives was made by thin-layer 
chromatography on silica gel plates [ 161 or on poly- 
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amide sheet [ 181. PTH-derivatives from sequenator 
degradations were identified by thin-layer chromatog- 
raphy [ 191 and by HCl hydrolysis and analysis of 
the released amino acids. 
3. Results and discussion 
Protein L14 was subjected to liquid-phase Edman 
degradation [20] in an improved Beckman sequencer 
[19,21] with an automatic conversion device [22] 
which resulted in the N-terminal amino acid sequence 
up to position 55. Furthermore, the first 4 amino 
acids of the N-terminal sequence of protein L14 were 
determined to be Met-Be-Gln-Glu- by manual 
Edman degradation. 
By treatment of protein L14 with trypsin, 22 pep- 
tides as well as free arginine and lysine were obtained. 
Of these peptides, peptide T20 (position 54459), 
T23 (64-66) and T24 (66-69) are due to incomplete 
hydrolysis. All these peptides were completely 
sequenced by either manual Edman degradation or 
the dansyl-Edman method. Tryptic digestion of the 
acetylated L14 produced 11 peptides (ATl-ATll). 
Their amino acid compositions and N-terminal ammo 
acids established the alignment of D-T21 (position 
19-30) T7-TlO-T8 (32-49) T15-T24 (64-69) 
and T13-T17-Tl (107-120). Nine peptides (Cl, 
C2, C6, C7, Cll, C12, C13, Cl4 and C1.5) were 
isolated from the chymotryptic digest of this protein 
(1 h digestion). Peptides C3 (position 9-l 7), C4 
(18-20) C5 (21-25) C8 (50-58), C9 (59-65) and 
Cl0 (66-78) were obtained in addition after a 4 h 
digestion, possibly owing to the action of trypsin 
contaminating the chymotrypsin preparation 
employed. Some of the chymotryptic peptides (C2, 
C3, C9, Cl 0 and C14) were partially sequenced 
manually. Tryptic digestion of peptide C8 gave three 
peptides (T14, T16 and part of T20). Using the results 
from the chymotryptic peptides the sequence of L14 
could be established as shown in fig.1. 
Fig.1. Amino acid sequence of protein L14 from E. coli ribo- 
somes. Tryp = tryptic peptide; AcTryp = peptide from 
tryptic digestion of acetylated protein L14;Chym = chymo- 
tryptic peptide; SP = peptide from digestion with Sruphylo- 
coccus aureus protease; LPSQ = liquid-phase Edman degrada- 
tion of intact protein in an improved Beckman sequencer 
including automatic conversion reaction. 
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In order to confirm this sequence, the protein was 
hydrolyzed with Staphylococcus aureus protease and 
the resulting peptides were isolated by gel filtration 
on Sephadex G-50 and further purified by paper 
electrophoresis. Five peptides (SPI -SP5) were obtained 
The sum of the amino acid residues of these peptides 
agree with the total amino acid composition of the 
protein L14. Edman degradation of peptide SP3 
confirmed the alignment of T8-T14. 
The amino acid composition derived from the 
sequence of L14 is: Lysll His1 Arg,, Asp, AsnS 
Thrs Serb Glu6 Gln3 Pros Gly,, Ala7 Cysl Val13 
Met4 Ilell I_eus Tyrl Phe3. It is in very good agree- 
ment with the data determined from the total hydro- 
lysis of the intact or performic acid oxidized protein. 
Tryptophan is absent. The total number of basic 
amino acid residues is 24 of which about half are 
present in the central region of the polypeptide chain 
of protein L14. Twelve residues of the acidic amino 
acids are compatible with the high isoelectric point of 
this protein [23]. The molecular weight calculated 
from the sequence is 13 227. 
The sequence of protein L14 was compared with 
the known sequences of the other ribosomal proteins 
by means of a computer programme. The penta- 
peptide Val-Val-Arg-Thr-Lys was found in L14 
and L6, and peptide Arg-Gly-Lys-Val-Lys in L14 
and L24. There are 5 tetrapeptides of L14 which are 
identical with tetrapeptides occurring in proteins S5, 
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Fig.2. Secondary structures predicted for protein L14 according to 4 different methods: S, F, N and R (detailed [24]). The sym- 
bols represent residues in: helix (% ), extended structure ( w ), turn OI loop (\ ) and random conformation (-). 
S9, L15, L30 and L33. Three peptides, namely one 
penta- and two tetrapeptides, are identical in proteins 
L14 and L6. However, since these identical regions 
occur in different order in the two proteins, this 
similarity might be explainable on a random basis. 
Using the amino acid sequence of protein L14, 
predictions for the possible secondary structure of 
this protein were made (fig.2) by 4 different predic- 
tion methods (detailed [24]). Based on the regions 
where at least 3 predictions are in agreement, a con- 
tent of about 15% helix, 15% extended structure and 
25% turn areas is calculated. 
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